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IMP-J

SUMMARY DATA TAPES

73-078A-03C

Two additional magnetic tapes have been added to this data set.
The tapes are 9-track, 6250 BPI, written in Binary. The C tapes are
3480 cartridges. The D and C numbers, number of files and time span

are as follows:

D# CH FILES TIME SPAN
D-108697 C-032791 1 04/04/95 - 09/28/95
D-108698 C-032792 1 09/28/95 - 03/20/96




INP-H
72-0734-03C
SUNMARY DATA TAPES

This data set has been restored. These data were
originally on 11 9-track, 1600 BPl. Binary magnetic tapes.
They have been stacked onto 3 9-Track. 6250 BP! tapes.

The original tapes were created on an IBM 368 computer.
The DR and DS numbers along with the total number of files
and time span are as follows:

DR# DS# FILES TINE

DRO2582 DSe2s92 & 09/25/72 - 10/07/74
DR@2593 DS@2593 4 10/07/74 ~ 10/16/76
DRO25394 DS@2594 3 18/16/76 - 86/06/78

Previous tape #'s are as follouws
DDA1576-41586
DC21261-21271

1



IMP-J
SUMMARY DATA TAPES

73-078A-03C

THIS DATA SET HAS BEEN RESTORED. THERE WERE ORIGINALLY 50

9-TRACK, 1600 BPI TAPES WRITTEN IN BINARY. THERE ARE 13 RESTORED
TAPES. THE DR TAPES ARE 3480 CARTRIDGES AND THE DS TAPES ARE
9-TRACK, 6250 BPI. THE ORIGINAL TAPES WERE CREATED ON AN IBM 360
COMPUTER AND WERE RESTORED ON AN IBM 9021 COMPUTER. THE DR AND
DS NUMBERS ALONG WITH THE CORRESPONDING D NUMBERS AND TIME SPANS

ARE AS FOLLOWS:

DR# DS# D# FILES TIME SPAN
DR0O04239 DS004239 D041562 1 10/30/73 - 04/07/74
D041563 2 04/08/74 08/23/74
D041564 3 08/23/74 12/28/74
D041565 4 12/28/74 06/19/75
DR0O04240 DS004240 D041566 1 06/19/75 12/11/75
D041567 2 12/11/75 05/07/76
D041568 3 05/09/76 10/30/76
D041569 4 10/30/76 04/25/77
DR004241 DS004241 D041570 1 04/25/75 09/22/77
D041571 2 09/22/75 02/09/78
D041572 3 02/09/78 06/26/78
D041573 4 06/26/78 01/01/79
DR004242 DS004242 D041574 1 01/02/79 07/08/79
D041575 2 07/08/79 - 12/30/79
D056280 3 12/30/79 06/24/80
D056281 4 06/24/80 12/16/80
DR0O04243 DS004243 D056282 1 12/16/80 06/12/81
D058889 2 06/12/81 12/04/81
D058890 3 12/04/81 04/22/82
D060608 4 05/30/82 01/11/83
DR0O04244 DS004244 DO60609 1 12/30/82 07/07/83
D064478 2 07/08/83 01/12/84
D064479 3 12/31/83 03/01/84
D065440 4 02/25/84 07/06/84




DR#

DR004245

DR0O04246

DRO04247

DR004248

DR0O04249

DR005590

DRO06197

DS#

DS004245

DS004246

DS004247

DS004248

DS004249

DS00595%0

DS006197

73-078A-03C

D#

D066497
D074220
D074222
D078%926
D076064

D078026
D066737
D078932

D076063
D074221
D066498

D0843495
D084350
D084351
D084352

0084353
D084354
D084355
D084531

D107675
D107676
D107677
D107678

D108019
D108020
D108162

FILES

WRR U e W

WM

W = w P

B W

Wb

TIME SPAN
06/24/84 11/10/84
04/22/85 10/03/85
12/30/85 06/11/86
05/30/86 11/10/86
10/28/86 04/03/87
03/29/87 09/07/87
08/26/87 01/12/88
12/31/87 08/13/88
07/19/88 01/12/89
07/19/88 01/12/89
12/30/88 06/11/89
05/30/89 09/07/89
08/26/89 12/04/89
11/22/89 03/03/90
02/18/90 06/11/90
05/30/90 09/07/90
08/26/90 01/11/91
12/30/90 05/04/91
04/23/91 10/15/91
10/15/91 05/16/92
05/16/92 12/04/92
12/04/92 06/10/93
06/10/93 12/15/93
12/15/93 06/08/94
06/08/94 12/02/94
12/03/94 04/04/95




REQ. AGENT
BER
DAD

This data set catalog consists of 11 IMP-H and 4§ IMP-J data tapes.
There are two logical records - Summary records and ULET event records.
The

RAND NO. ACQ. AGENT
RWP
V0235
IMPH &Y

SUMMARY DATA TAPES
72-073A-03C
73-078A-03C

The tapes are 1600 BPI, 9 track, binary and contain 1 file of data.
tapes were created in the IBM 360 computer.

The time spans are as follows:

IMP-H 72-073A-03C

D#
D-41576
D-41577
D-41578
D-41579
0-41580
D-41581
D-41582
D-41583
D-41584
0-41585
D-41586

C# TIME SPAN
C-21266 09/25/72 - 03/18/73
C-21267 03/18/73 - 09/23/73
C-21261 09/24/73 - 04/01/74
C-21262 04/01/74 - 10/07/74
C-21263 10/07/74 - 04/15/75
C-21268 04/14/75 - 10/20/75
C-21264 10/21/75 - 05/10/76
C-21269 05/10/76 - 10/16/76
C-21270 10/16/76 - 05/23/77
¢-21271 06/23/77 - 11/28/77
C-21265 11/29/77 - 06/06/78




IMP J 73-078A-03C

D#
D~41562
D-41563
D-41564
D-41565
D-41566
D~-41567
D=-41568
D~41569
D=41570
D-41571
D=41572
D-41573
D-41574
D=41575
D=56280
D-56281
D-56282
D-58889
D~58890
D-60608
D=60609
D-64478
D-64479
D-65440
D=-66497
D=-66498

D-66797 (see note)

ct
Cc=21226
C=-21227
Cc-21228
C-21229
C=21230
Cc-21231
C=21232
C-21233
Cc-21234
C~21235
c~21236
C~21237
Cc=21238
C=21239
C-23056
C=23057
C=23058
C=-23245
C=23246
C~23691
C-23692
C=-24288
C=-24289
C-24676
C=-24884
C=24885

C-25058

TIME SPAN
10/30/73 - 04/07/74
04/08/74 - 08/23/74
08/23/74 - 12/28/74
12/28/74 - 06/19/75
06/19/75 = 12/11/75
12/11/75 = 05/07/76
05/09/76 = 10/30/76
10/30/76 = 04/25/77
04/25/77 = 09/22/77
09/22/77 = 02/03/78
02/09/78 - 06/26/78
06/26/78 - 01/01/79
01/02/79 - 07/08/79
07/08/79 - 12/30/79
12/30/79 - 06/24/80
06/24/80 - 12/16/80
12/16/80 - 06/12/81
06/12/81 = 12/04/81
12/04/81 - 04/22/82
05/30/82 - 01/11/83
12/30/82 ~ 07/07/83
07/08/83 ~ 01/12/84
12/31/83 - 03/14/84
02/25/84 - 07/06/84
06/24/84 - 11/10/84

/2f305‘5§' C‘z /l!/%' q.r

10428/84=—05/12/85
(ail’ab\\'%'ﬂ RS




IMP-J 73-078A-03C

D# Ch TIME SPANS

D-74220 C-26707 04/22/85 - 10/03/85.

D-74221 C-26708 07,20/88 - 01/12;33;—7

D-74222 C-26709 12/30/85 - 06/11/86

D-78926 C-26875 05/30/86 - 11/10/86

D-76064 C-26705 10/28/86 - 04,/03/87

D-78026 c-26737 03/29/87 ~ 09/07/87

D-78932 c-27517 | 12/31/87 - oa/;zépar_J |
\-p-76063 C-26704 2 Wmvwﬁ

D-84349¢ C-28852 | ~05/30/89 - og/ov/aérpi

D-84350 C-28853 08726789 - 12/04/89

D-84351 c-28854 _4--11722/89 - 03/03/90

D-84352 c-28855- Jw;;ﬁfoz/ls/go - 06/11/90

D-84353 c-28856 “iIZL,zOS/so/so - 09/07/90

D-84354 C-28857 /26/90 - 01/11/91

D-84355 C-28858 12/30/90 - 05/04/91

D-84531 c-28859 T 04/23/91 - 10/16/91

C-27853<3'H%xaﬁhaﬁf%lz/Bl/BT - 08/12/88
MG Ak ]
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73 -074- 03_C @M/M&M
PRELIMINARY TAPE FORMAT FOR iMf”/’
IMP-J SUMMARY TAPES

INP-J Summary tapes will contain summaries of rates for 8-album periods
(sbout 10.908 minutes at the 1600 BPS bit rate, 43.632 minutes at the 400

BPS bit rate) and a listing of all ULET events occuring in those periods.

The tapes will be single-filed, 9 track, 1600 BPI. Records will be fixed-
blocked, with a logical record length of 14L0 bytes (360 words) and & physical
record length of 8640 bytes (blocking factor of 6 logical records per physical
record). Summary tape logical records will be of two types: Summary records
and ULET Event records. Each Summary record will contain start and stop
times, spacecraft position, performance parsmeter, data quality, rate and PHA
surmaries along with a maximum of €0 ULET events for an S-album summary
period. If more than 60 ULET events occurred in the B albums, the remaining
events vill be contained in as many ULET event records as necessary (240

events per record) immediately following the Summary record for that period.

Each 8-album summary period will begin when the album number modulo 8 °
(a5 determined by the spacecraft clock) is zero. Since the spacecraft clock
increments every sequence, the lov-order 6 bits are gero at the start of
an album. VWhenthe album number modulo B is zero, the next lov-order 3 bits
are zero. Therefore, each 8-album summary periods begins when the low-order
9 bits of the spacecraft clock are zero. Bince the ULET threshold changes

vhen the low-order 13 bits are zero, surmary periods will never span threshold
changes.

Each summary tape will be generated from an integral number of
Encyclopedia tapes. It is expected that 6 Encyclopedia tapes may be summarized
°n one Summary tape. Since Encyclopedia tapes will not in general begin end
end on the 8-album boundaries defined above, the last Summary record/ULET
Event record{(s) set on a given Summary tape may belong to the same 8-album
period es the first set on the next Summary tape in time sequence. Therefore,
when multiple Summary tapes are processed, the data in the last set of
records on a Summary tape may have to be merged with the data on the first
set of records in the next tape processed. This will be necessary when
the first vords of the two Summary records involved are equal.

A detailed description of the IMp-J Summary tape record formats follows.
"Word" and "halfword" refer to IBM 360 32-bit words and 18 bit halfwords,
respectively. Format I*4 refers to a h-byte (fullword) integer, I*2 refers jfg)
to a 2-byte (halfword) integer, and R*) refers to a L-byte floating-point
number; all in IBM 360 format. Y

v
. f;j/’@/



WORD HALFWORD

o1

o =3 O W

10
11

12
13

LT

15
16

17
18

19
20

21
22

23
2L

25
26

27
28

IMP-J SUMMARY TAPE

SIMMARY RECORD FORMAT

FORMAT

1%
it
"

1 I*2
2 "
1 "
2 1

Iy

1 I*2
2 n
l n
2 tr

I#*y

1l I*2
2 1
l n
2 . ]

1%

1 w2
2 "
1 "
2 1]

I
"

R*)

"

"

CONTENTS

73~ o#h-03

§-/

S/C eclock for start album of summary
period (low-order 9 bits zero)

8/C clock for first album of summary
period summarized in this record

S/C elock for last album of summary
period summarized in this record.

Year

- Day of Year
1 Month
'Day of Mbnth

Milliseconds of Day

Year

Day of Year

Month

Day of Month
Milliseconds of Day

Year

Day of Year

Month

Day of Month
Milliseconds of Day

Year

Day of Year

Month

Day of Month
Milliseconds of Day

Start time of
summary period

Stop time of
Summary period

Time of first album
processed in summary
period

Time of last album:
processed in summary
period

Sequence number of Encyclopedia tape
containing first album summarized in this

period.
Altitude (km)
GSE, (km)
GS tt L
GS:Y "

A

SEV angle (degrees)
THETA (degrees)

Atitude (km)
GSEx (km)

GS "
GS:Y n
Z
SEV angle (degrees)
THETA (degreeg )

From first album

processed in summary
period

From last album
processed in summary
period




WORD

29

30
31
32
33
3y
35
36
37
38
39
Lo
b1
k2
43
bk
b5
k6
L7
L8
kg

50

51

HALFWORD FORMAT

1 I%2
L]

1 Iw2
2 "

R*,
"

1 I%2
2 "
l "
2 ]
l H
2 "

R#
"
]
"

1 I*2
2- . "
1 "
247 "
1 J "
2 . 5\ f "
1 1
2 . ‘_-; "
1 L
2 - "
1 "
2 - ., "
l 1
2 . "’ ! n
1 L
2 "
l "
2. 9 "
1 I (']7 "t
2 n

1 "’
2 n

J-2

CONTENTS

Number of albums process in this summary
period (1-8).
Fumber of albums at 1600 BPS

Number of albums at 40O BPS
Number of albums in Tm Slave Mode

8pin Period (seconds)
Mean Temperature (degress C) {-1000.0 if
no readouts of temperature available)
Number of albums ULET off
Number of albums ULET on
Number of albums with Sun Cate off

1" on
change
undetermined

LU
"

High voltage APP-mean for
even albums -1000.0 if no
High voltage APP-mean for readouts
odd albums
ULET parameter~-mean for
even albums =1000.0 if no
ULET parameter-mean for readouts
0dd albums o
No. of sequences analyzed-MAE w
-ULET
No. of non-zero sequences-MAE-PHA 1
" -PHA 2
, " _Um —
No. of zero sequences-MAE-PHA 1l
" ~PHA 2
" -ULEP
No. of calibrate sequences-MAE
~ULET
No. of sequences with only channel padded-MAE
~ULET
No. of sequences with only ID padded-MAE
~ULET
No. of sequences uith both padded-MAE
-ULET

No. of illegal events-MAE-PHA 1
" -PHA 2
n ""ULET .
No. of unidentified multiplexed rate readouts
-Ri (A1/B)
-S1 (P5/PT/P6/P3)
-8l (D1/D2)

Last 8 bits represented as Bl N 3BhBSBG 7 8

indicate the inclusion or exclusion of the
8 albums from the summary:

32 = 1 if the 2th aldbum was included
= 0 if the 2th album was excluded




Rate Summary:
Non-gectored:
WORD HALFWORD FORMAT CONTENTS
52 1 . I%2 No. of good readouts
. 2 " " " b&d "
53 Rel Total counts Ph (%l)
54 " ¥ (counts)?
55 " Accumulation time {second
56-59 Same as words 52-55 for PT' (R2)
60-63 Same as words 52-55 for P2" (R3)
64-6T Same as words 52-55 for Al (RL)
68-T1 Same as words 52-55 for A2 (RL4)
T2-75 Same as words 52-55 for B (RkL)
Bectored: ,
76 1 2 No. of good readouts
2 1] L] 1" bad "
11 R .,  Total counts (all readouts,
all sectors)
78 " ., Zf{total counts for 4 sectors,
each readout)2 P5 (51)
79 " /'  Total accumulation time per
sector (secs.)
80 " ISY  fTotal counts - sector 1
81 "oy " " - sector 2
82 " 1\ " " - sector 3
83 nop¢f " " - gector b
84-91 Same as words T6-83 for PT (S1)
92-99 " P6 (s81)
100-107 " P3 (S1)
108-115 " P6' (82)
116-123 " N (83)
124-131 " D1 (8h)
132-139 " D2 (sk)
140-14T " P8 (sY)
148-155 " D1D2 (S6)—
156-163 " P2 (87)
164-171 " P1 (S8)
PHA Bummary ¢
172 1 %2 No. of legnl events
2 "t " 1] j. 1le ga-l 11
173 1 " No. of events - sector Q
2 n n - 1] 1
17)4 1 n n - "
2 ] n - " § Pl
175 1 " " - " L
2 " 1t - 11 5
176 1 n " - ] 6
2 ] " - " IT




04

- WORD  HALFWORD FORMAT CONTENTS
~
M 177-181 : Same as words 172-176 for P2
182-186 " pa*
187-191 " P3
192-196 ' " P4
197-201 : " PS
.202-206 " P6
207-211 " PT
212-216 " PT!
217-221 " P8
PHA Charge Group Summary - Number of events vs. charge group and
event type :
WORD  HALFWORD FORMAT EVENT TYPE CHARGE GROUP* CHANNELS
222 1 I%2 121 5-8 15-34
2 " 513 40-120 '
223 1 " BG-Low <15
2 " BG~High >120
224 1 " p2 2 T-1k
2 " BG~Low <7
225 1 " p2" 5-8 19-54
2 " 13 60-170
~ 226 1 " BG-High 2170
B 2 " P3 1 T-17
;) 227 1 " 2 20-33
2 " 58 Lo-140
228 1 " BG~Hi gh >1ko
2 " PY 1 10-22
229 1 " 2 2h-39
2 " 5-8 54-170
230 1 " BG-High >170
2 " P5 BC-Low <30
231 1 " BC~-High >30
2 " P6 1 19-36
232 1 " 2 38-70
2 " 5-8 86-270
233 1 i BG-Low T-16
2 " BG-High >270
234 1 " P7 1 15-42
2 " © PT! 2 48-90
235 1 " . 5-8 100-300
2 " BG-High >300 '
236 1 " P8 1 21-4o
2 " 2 46-80
237 1 " 5-8 90-300
2 " BG-Low 5-19
238 1 " BG-High 3300
2 " Spare
~ 1 "

Number of ULET events contained in this
record { < 60)

Number of ULET events contained in following
ULET Event records ‘

S 239

ry

*BG = background




«w)

WORD

2ko

2h)

2h2

243

2kl
245-270
271-360

HALFWORD FORMAT

[l A

OIS O N ]

I

"

]

R*Y

§-5
CONTENTS

Number of ULET Event records following this
record
Spare
No. of temperature readouts used in
computation of word 32
No. of readouts used %n computation of word 36
]
,. T
" 39
" 2Ly
Mean Detector Bias (APP#L6) (volts)
Spares [ See Modificaliohs on Mext Page ]
ULET Events (number given in Halfword 1 of
Word 239):
60 sets of 3 halfwords each:
Halfword 1: OA sector number (0-7)
If event occurred in ecalibrate mode ,
this is set to - (OA sector no. + 1)

Halfword 2: D1 PHA Channel

Halfword 3: D2 PHA Channel
Unused halfwords are set to - 1.




- Modifications to Summary Record Format

WORD HALFWORD FORMAT CONTENTS
245 1 - 1%2 LI
2 " 1P
246 1 " Kp (3 hour)
2 " Kp (daily)
247 1 " Ap (3 hour)
2 H Ap (daily) .
248 1 " Solar Rotation Number
2 " Sun Cycle Day Number
249 1 " Daily Character Figure CQ )
2 " Zurich Sunspot #
250 R*4 Cp
251 R*4 10.7 cm Flux
252 " Fiux Code
O=Normal 1=adjusted for burst
) 2=Burst in Progress 3=No Value
253 "

81 day average of 10.7 cm Flux




IMP-J Summary Tape éj - /

ULET Event Record Format {360 words)

If more than 60 ULET events occurred during the 8-album perioed, the
remaining events (number given in Halfword 2 of word 239 of the Summary
_record) are contained in ULET Event records immediately following the
Summary record for that period. The number of Event records following 1is
conteined in Halfword 1 of word 240 of the Summery record. Each ULET
Event record will contain up to 240 events (only the last record for each
period may contnin less than 240 events), with each event consisting of 3

halfwords as described for words 2T1-360 of the Summary record. Unused
halfwords are set to ~ 1.

Explanatory Notes

WORD HALFWORD EXPLANATION
16

Sequence number of Encyclopedia Tape containing
first album summarized in this period - as each

encyclopedia tape is generated, it will be assigned
& number

JPXXX

where J indicates IMP-J,
P indicates Production (as opposed to T for
a Test tape),
XXX is a 3-digit index number starting at 001

for the tape generated from the first dasta
received.

This index number will be contained here.

18-20 and GSE, , GSEy, GSEZ - This is the spacecraft position
2h-26 in Geocentric Solar-Ecliptic coordinates (see figure).

21, 27 SEV angle - This angle (from 0° to 360°) is the
angle between the projection of the earth - S/C line
in the ecliptic plene and the earth-sun line and is
positive counter-clockwise (see figure).

22, 28 THETA - This angle (from -90° to +90°) is the angle
between the Farth-S/C line and the ecliptic plane,

with the positive direction towards the North-ecliptic
pole.

30 ‘ e Number of albumg in TM Slave Mode - In case of Optical
Aspect sensor failure, the encoder may be commanded
into Telemetry (TM) Slave Mode in which case sectoring
1s driven by the spacecraft clock and not by sensing
the sun. This condition is indicated by digitael
performance parameter DP#a.-19 having a value of 1.
This halfword counts the a%bums in the summary period

for which DP#a3—19 reads 1 at any time in the album.




L,}
33 1,2
3L, 35 1,2
Lo 1
to
L9 1

WORD HALFWORD

U-2

EXPLANATION

ULET on/off determination - Digital performance
parameter DP#a_~18 reads 1 when ULET is on, 0 when off,
If any non-padaed readout of DP#a.-18 is 1 in an album,
that album is considered to have BLET on., If all
non-pad readouts are 0, ULET is off in the album. If
all readouts are padded, ULET status is undetermined.
The number of albums in which this occurs is given by
Number of albums processed (Word 29, Halfword 1)

~ (Word 33, Halfword 1 + Word 33, Halfword 2}

Sun Gate (SG) Mode Determination - Sun Gate Mode
status is readout every sequence. Status for an
album is determined as follows:
Exemine the first 4 and last L non-pedded SG readouts
of the album:
a) If 8 non-padded readouts are not found or '
if the first 4 are not identical (four 0's
or four 1's) or if the last 4 are not identical,
SG status is UNDETERMINED, Otherwise,

b) If the first 4 and the last & are all 0's, SG
status is OFF. Otherwise,

¢) If the first 4 and the last L are a1l 1's,
S5G status is ON. Otherwise,

d) If the first 4 are 0's ang the last 4 are 1's
or vice versa, SG status is CHANGE.

PHA Data Statisties - Since PHA ID's lag their
corresponding pulse height channel pumbers by one
telemetry sequence and since padding is done on a
sequence basis, an ID may be padded while the channel
number is not and vice versa. When the ID is not
padded, information as to calibrate mode status and
occurrence of an event - either valid or illegal -

may be obtained whether or not the channel number is
padded.

"No. of sequences analyzed" refers to the total

number of sequences processed. The number for MAE +
the number for ULET should in general equal the

number of albums processed x 64. The exception to

this may be understood ia light of the method of

ULET mode determination: The experiment 18 considered
to be in ULET mode during pages 0, 1, and 2 if SG

mode is ON and during page 3 if SC mode is OFF. If sG
mode is CHANGE or UNDETERMINED, the mode of the last
album processed for which the mode was ON or OFF is
used. If no previous mode of ON or OFF was encountered,
the PHA data in the album is not processed. Note: Any
Séquence in which a D1D2 event is readout (D1D2 in PHA 1,
D2 in PHA 2) is counted as being in ULET mode. Also,
if the first sequence of ULET mode does not contain &




WORD HALFWORD

40

to
49
(continued)
1;9
50

1

1

-3

D1D2 event, it is counted as MAE mode (not ULET).
"No. of non-zero sequences” refers to the following:
MAE - number of non-calibrate sequences where the

specified PHA ID is not padded and greater

than O and is a legal event (P2, P2", Ph, PG,

or P8 for PHA 1; P1, P3, PS5, P7, or PT' for

PHA 2).
ULET -number of non-calibrate sequences where the

PHA ID's are not padded, are non-zero, and

specify & D1.D2 event.
"No. of zero sequences" refers to the number of
non-calibrate sequences where the specified PHA ID
wvas 0. For ULET mode, both the PHA 1 ID's and PHA 2
ID's must be zero.
"No. of calibrate sequences" refers to the number of
sequences with the calibrate bit on. ULET mode
determination in this case is performed by only '
checking the SG mode and page number, not by examining
the event type.
"No. of illegnl events" refers to the number of
non-calibrate sequences where the PHA ID is not padded
and the following applies:
MAE - PHA 1 - not zero and not one of the following

events: P2, P2", P4, P6, P8.
MAE - PHA 2 - not zero and not one of the following
events: Pl1, P3, P5, PT, PT'.
ULET - PHA 1 ID not zero and not D1D2 and PHA 2 ID
not zero and not D2.

EXPLANATION

No. of unidentified A1/B (R4) readouts - Since the
Al/B readouts alternate every album, the first non-pad
readout of Al/B of each album is compared to the first
nog-pad readouts of an even and an odd album. If

the readout being tested is less than the mean of

the other two, it is labelled B; otherwise it is
labelled Al. If all Al/B readouts are are padded

in an album or {f odd and even album readouts are

not available, then then Al/B readout is undetermined
for that album.

No. of unidentified Sl (P5/PT/P6/P3) readouts - The

81 multiplex cycle requiyes 4 albums to complete and

is dependent on the SG mode. Identification of S1
requires finding & unique zero readout in the cycle,

If this readout cannot be found, S1 cannot be identified.
Alco, a change in SG mode changes readout positions

in the multiplex sequence. In order to avoid any
ambiguities, all readouts of S1 in albums for which 5G
mode is CHANGE or for which the previous album had

SG mode CHANGE are discarded as unidentified.




A WORD  HALFWORD

52-75

T6-1T1

172-238

U-F

EXPLANATION

No. of unidentified sk (D1/D2) readouts - The gk
mitiplex cycle requives one album to complete and
18 dependent on the SG moge, As for 81, 84 resdouts
in an album are "unidentifieq” if that album or the
previous album had SG mode CHANGE.

Bon-sectored rate summayy :
- "BAD" readouts are those that are padded or are
unusually large (> 200,000)
- Mean counts per readout may be found by
"Total counts" -
"No. of good readouts”

- Mean counts per second may be found by
"Total counts"
"Accumilation Time"

Sectored rate Bummary:
- "BAD" readouts are those that are padded or for
vhich any one sector ig greater than 200,000.

( PHA Surmaries - only events for which both the
L PHA ID and channel numbers are not padded are ineluded

in these supmmaries.




IT. INSTRUMENTATION A la

The University of Maryland experiment on board the IMP-8
spacecraft is fully described in Appendix A. The characteristics
are briefly repeated here for the convenience of the reader. The
experiment is an electrostatic deflection sensor. An ion entering
the instrument has its entrance trajeétory defined by a collimator
(see figure A-1). The particle then enters one of three electro-
static field regions wﬂére its path is defiected by an amount
inversely proportional to its kinetic energy per charge. On exit
from the deflection éavity, the ion strikes one of an Array of
réctangular solid staté;deteétors, each of which covers a well-
defined deflection, and hence‘gnergy per charge, range. Pglse-height
analysis of the detector signal allows a direcf measurenent of
the particle's total kinetic energy, from which its charge may be
determined. In addition, by using multiple energy thresholds on
. signals of several detectors, coﬁnting rates having well-defined
energy limits and hence chargé responses are generated with time
resolutions as short as five seconds. Several of these rates are
sectored into four directional quandrants in the ecliﬁtic plane,
providing data on particle anisotropies. A plastic scintillater
anticoineidence cup and an array of solid—sfate anticoineidence
detectors placed behind the detector array prevent analysis of
penetrating particles.

Background correction of a detector's pulse-height histogram

is performed by subtracting a normalized histogram obtained from




the same detector during quiet times, when the counting rates are
at their lowest values. During these quiet times, analysis of
pulse-height histograms indicates that the detectors respond
primarily to the secondary electron background produced in the
spacecraft.

The relative abundance of individual charge states may be
determined by fitting computed instrument response curves fo the
observed pulse-height distributions, as described in Appendix C.

A full deseription of the instrument response characteristiés is
given in Appendix B. The sensor is capable of fully resolving
ionic charge states 1 to 4 for elements up to oxygen. in addition,
charge stateé 5 to 8 are separated sufficiently so that, by means
of a simple iteration procedufe, abundances of these individual
states may also be determined. (For example, the charge-state
resolution of detector P3 is ploited in figure 2-1.} Complete
charge state identification for carbon and oxygen down to about

L0 keV per charge is thus obtained. Of course, the individual
elements may not be resolved in this manner since only the ionic
charge (as opposed to nuclear charge) is determined. In many cases,
however, the ions may be completely identified (i.e., ionic charge
and nuclear charge} by using thé simultaneous nuclear abundance
information provided by the Ultra Low Energy Teleécope (ULET)
[Hovestadt and Vollmer, 1971] of the Maryland/Max-Planck-Institut

experiment at somewhat higher energies.




.
ULET isndE/dx vs total energy telescope with a geometrical

2
factor of .53 cm sterad. The sensor is pictured in figure 2-2.

The front, AE element (DL} is a thin-window flow-through proportional

counter, with a total mass of ~ 300 ugm/cm?; The rear, E element
(D2) is a silicon surface barrier detector. A plastic scintillator
anticoincidence cup (A} surrounds the detector éssembly. The low
mass of the AE element allows two parameter analysis of inéoming
particles down to < 100 keV per nucleon for iron. Different
elemental tracks can be reliably (i.e., automatically) separated

down to about 600 keV per nucleon. Every three hours ULET changes

its analysis threshold, so that it alternately analyzes all incoming

particles, and only thoée particles heavier than helium. ULET

shares the electrostatic energy-charge analyzer's pulse height

analyzers and telemetry on a %-- %- basis, and both instruments
are contained in the same spacecraft module.

IMP-8 (Explorer 50} was launched from Cape Canaverai, Florida
on 1973 October 26 at 0226 GMI'. The spacecraft achleved an
elliptical orbit(shown infigure 2-3) with a mean apogee of about
45 earth radii and a perigee of ~ 28 RE, inclined 29° to the
ecliptic. The University of Maryland experiment was turned on

on October 30 and has operated narmelly since that time.
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- APPENDIX A -

THE UNIVERSITY OF MARYLAND
ELECTROSTATIC ENERGY-CHARGE ANALYZER EXPERIMENT

The measurements of the energy and charge spectra of low
energy interplanetary particles requires two parameter analysis
from which the particle's total energy and charge can both be
determined.

A technique commonly used consists of measurement of the energy
loss and total energy for particles using a qombination of thin and
thick detector elements respectively. Telescopes employing the
 so-called "dE/dx vs E" method have achieved excellent chemical and
isotopic resolution by using low noise silicon detedfﬁfs-as the
sensitive elements of the sensors. In the past the low energy limit.
for two-dimensional dE/dx vs E analysis could not be extended
below several MeV per nucleon because of lack of suitably thin dE/dx
elements,

The usefulness of the 4AE/dx vs B analysis‘technique has been
extended to energies below 60 keV per nucleon for iron by using a
thin-window proportional counter as the dE/dx detector element. The
Ultra Low Energy Telescope (ULET}, included as part of the University
of Maryland Experiment on the IMP T and 8 spacecraft uses a low mass
(2330 ugm/cm?) total thickness gas proportional counter as the energy
loss rate, or dE/dx, detector and thus has a low energy limit for two
dimensional analysis of 300 keV per nucleon for protons and 200 keV

per nucleon for alpha particles.
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To extend the range to even lower energies, and to determine the
particle's ionic charge requires a different technique. The Electrostatic
Energy-Charge Analyzer is the main sensor of the University of
Maryland IMP 8 experiment. This device uses electrostatic deflection
vs total energy measurements to determine the ionization state and energy
of particles in the range of 37 to 1250 keV per charge (for charge
Q>2 particles). The sensor is similar in principles of Qperation to
the instrument flown on IMP 7 [Fan et al, 1971], but is primarily
designed to investigate positively charged ions and has a lower energy
limit--a factor of three belov that of the IMP 7 experiment. In this
appendix the sensor and the electronics used for signal proceésiﬁg‘and
data héndling are described.

The Deflection System

The deflection d of an ion travelling through an approximately
transverse electrostatic field generated by a potential V is related
to the particle's kinetic energy T and its ionie charge Q through

[spiker, 1970]

-2y g Vq - -
a (1) 7 (A-1)

where g is a constant depenaent on the deflector geometry and v is
the relativistic factor. Thus, by measuring simultaneously a
particle's deflection in a known electrostatic field and its total
kinetic energy one determines its ionic charge Q.

In the IMP instrument the deflection fields are created by
applying voltages to two flat non-parallel magnesium plates, moqnted

on stand-off insulators inside a ground cavity (Figure A-1). One
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plate’ is maintained at a potential of + 14.5 kV relative to the
ground plate, the other at + 3.5 kV. Three field regions are thus
created in the deflection cavity with potemtial differences of 14.5
kV {top), 11 kV (center), and 3.5 kV (bottom), corresponding to
fields at the fromt edge of deflection plates of 7.25 kV/cm, 11 kV/cm
and 1.75 kV/em. These fields decrease as one moves away from the
front edge due to the increased separation of the plates. However,
this does not significantly affect the validity to first order of the
€Xpression (A-1) above. A passive collimator at the entrance of the
cavity defines the arrival directions of incoming particlgs.

A charéed particle entering the seﬁsorris:deflected in one of
these three field regions. Its deflection is determined by the
location of that one solid state detector in the array of eight which
is triggered as the particle strikes its surface after exiting the
deflection cavity. Simultaneously, pulse-height analysis of the trig-
gered detectors outpﬁt signal determines the particle's total energy. The
differential energy range per charge of eéch detector is defined by
its position and width (figure A-2) and does not depend on electronic
threshold levels. Using eight discrete detectors we obtain eight
differential energy channel analyzers (seven for positive ions and
one for electrons) simply counting the number of particles which
trigger each of the eight detectors. The charge and finer energy
resolution within each of the 7 positive ion channels is achieved by

pulse height analysis of the signals of that detector.
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The Detector Array

The front of the detector array {Figure A-3) consists of seven
thin (100 p) silicon surface barrier detectors designated P1 to PL
and P6 to P8 in order of increasing energy of the particles able to
reach them. In addition, a thick (1000 u) Li drifted si [8i(Li)]
detector (called N) is included in the array at a position to inter-
sect electrons. The signal from the N detector is not pulsefheight
analyzed--it serves only as a rate trigger. Detector P5 is covered with
an aluminum foil just thick enough to stop protons deflected to it.
This detector is identical to P2 and P6 and its purpose is to measure
the shape of the background energy spectrum and the background rate.
Continuous monitéring of the background spectrum and rate are essential
because the background spectral shape was found.to change during solar
flare events. The detector energy per charge ranges and geometrical
factors are listed in Table A-I.

Behind this front layer is an arrey of six thick 8i(li) detectors,
positicned so that particles which penetrate one of the‘front detectors
must also strike one of these. All.back detectors are connected in
parallel and are referred to as B. The requirement for pulse-height
analysis of a given P detector Pi is Pi . ﬁ; since positive ioms
reaching these P detectors will be stopped in them. High priority for
analysis is given to heavy ion events in certain detectors. The N
rate requires N+B coincidence reflecting the high probability that
electrons reaching N will penetrate and trigger B. The coincidence
requirement assures identification of electrons unambiguously and
serves to reduce background. The B anticoincidence for pulse-height

analysis also helps in reducing background due to penetrating particles.
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A plastic anticoincidence scintillator surrounds the detectors,
preventing analysis of high energy penetrating particles and
further reducing background. In addition, the scintillator
counting rate is a measure of the integral proton flux above
about 18 MeV, with a large geometrical factor (about 1100 cm2 sterad).

The Collimator

The collimator at the entrance of the sensor cavity overcomes
one fo the major disadvantages of the electrostatic deflection
method, namely the inherently small geometrical factor. For deflection
measurements to be meaningful the entrance angles of the_entéring
| particles must be severely restricted. This éntailé ve;&”étricﬁ
collimation, with the result that such sensors usually have very small
geometrical factors. We have ﬁvercome this problem to some extent
by using a collimator with a large open area and many slits.

The 40 mm thick collimator consists of a total of 270 thin
(0.1h% mm) aluminum plates stacked tOgether.and rigidly attached to
either side of a magﬁesium frame (Figure A-k). Aluminum was chosen
because of low atomic number and mo&erate density, yielding a collimation -
thickness of approximately 5.4 gm/cm? for parﬁicles with skew trajectories.
The curved frame (inside radius 270 mm) has 150 plates on the convex
front side and the remaining 120 on the back. Each stack is secured to
the frame by screws.

Each aluminum plate has 1521 slotted openings chemically milled

through its surface (Figure A-5). These slots are 0.254% mm wide and
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vary in length from 12.37 to 14.25 mn. Proceeding from the outer-
most to innermost plate the slots become shorter and the row
spacings narrower. A total of 27 different plate types are used.
Stacking these plates creates a series of vertically and radially
converging tunnels through which particles may pass. The upper

and lower collimator sections have a vertical acceptance angle

of 6.10° while the center section has a convergence angle of 2.47°.
The horizontal acceptance angle {in the ecliptic plame) is ~ 60°.
"Focusing" of particles is achieved by the combined vertical and
horizontal convergence of the tunnels. The points of convergence
iie aloﬁg.three separate arcs, one for each electric.field region,
188.5 mm behind the collimator. The dispersion of particles on this
arc represent the geometrical resolution of the focused collimator.
This resolution depends on slot width, focal lehgth, collimator
thickness and stacking accuracy. BResolution of this collimator
ranged from 1.6 to 1.7 mm (FWHM). The geometricel factors, a
function of both acceptance angle and detector area, were calculated
for the varicus detectors using a Monte-Carlo method and are listed
in Table A-I, above.

To alleviate small angle scattering of both light and energetic
particles in the collimator 30% of the plates were replaced with
spacers to form "light traps". Three spacers were included with the
10 plates of each type for all 27 different types.

The Electronics

A simplified block diagram of the electronics is shown in Figure
A-6. The electronics serves to count the number of particles which

strike the various solid state detectors and to measure the energy lost
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in the detectors. It alsoc interfaces with the spacecraft, transfers
the data to spacecraft for telemetry and monitors the performance
of the instrument.

Each detector has a set of linear circuits consisting of a
charge sensitive amplifier, pulse shaping amplifier and at least
one amplitude discriminator. The output from these_circtits is a
logic pulse from an amplitude discriminator indicating that a pulse
exceeding threshold has occurred, and a voltage pulse suitable for
pulse height analysis whose amplitude is a function of the charge
. deposited on a detector. The amplifier noise level is < 50 keV
(Fwina) . |

There are two pulse height analyzers (PHA) in the instrument.
Each PHA contains a delay line, linear gate, pulse height to pulse
width converter and a gated clock. The maximum PHA channel number,
determined by the saturation of the amplifiers, is about 1150. The
gpacecraft telemetry limits the analysis rate to one event, con-
sisting of 2 PHA's, every 1.28 seconds. The two PHA's analyze
either coincident pulses from ULET detectors or two single pulses from
EECA detectors.
| Since there are a total of ten detectors whose outputs are
pulse height analyzed, an increase in the noise level of one
detector to a point where noise pulses are analyzed will seriously
reduce the amount of PHA data obtained from other detectors. To
minimize this possibility the PHA's are multiplexed between ULET

end EECA so that only ULET pulses are analyzed for a specified
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fixed time period and ELCA pulses are analyzed the rest of the tinme.
Either sensor can be selected by a ground command to have T5% (48
sequences ocut of 64) of the PHA time. As a further protection
against individual detector failure, there are threshold rate
meters monitoring the pulse rates from amplitude discriminators.
Whenever the pulse rate from a discriminator excéed the threshold
rate, pulses from the detector assoclated ﬁith the particular
discriminator are no longer pulse height analyzed and therefore
héve no adverse affect.on the dead times'o£ other, operatiqnal
détectors. Ail d¢tectors, ekcépt the antiéoincidence sgintillator
?M_tubes, hévé éﬁéh Qate metefs. .Tﬁé rate threéhol@s_are sef'at
n 50 ¥hz for both ULET detectors and the low energy EECA detector.
A1l other rate thresholds are at 10 khz.

The logic circuits generate the event counting rates and
determine when and which pulses are to be pulse height analyzed.
The event counting rates are summarized in Table A-II. The basic
requirement for positively charged particle counting rates is that
the front detector produce a pulse and that neither the B detector
nor the anticoincidence cup (Al) produces a pulse. The basic
requirement for the electron rate is that both the front detector
and the back detector have coincident pulses with no pulse from
the anticoincidence cup. (The nominal reguirement to record a
coincidence or anticoincidence is that the pulses are within 0.6
usec). Most rates are sectored into four quadrants, according to
aspect angle of the rotating spacecraft with respect to the sun,

thus providing anisotropy information. The spacecraft spin rate




of 22.9 RPM gives a short time scale for these measurements. For
the University of Maryland experiment 12 rates are available, 8
sectored into four quadrants each (SR) and b unsectored rates (R).
Since a total of 18 rates had to be telemetered scme rates are
miltiplexed as shown in Table A-IT.

The PHA requirements for the EECA detector analysis sre the
same as for positive lon rates with the additional requirements
that the analyzer is not busy, the date from registers are not
being telemetered, no other detector using the same PHA has a
pulse, the PHA is in the EECA instead of ULET mode, the threshold
rate from the detector has not been exceeded, and that no high
priority event is stored in the register. High priority is assigned
to analyses of charge Q > .U from P2 detector in one PHA and to
analyses of charge @ > 2 from P{ in the other PHA. When these
analyses cceur a flag is set and‘the PHA is iphibited from analyzing
other events until the data is telementered. If the priority flag
is not set, pulses are analyzed until v 2.5 msec before telemetry
and the result of last analysis is transmitted. The priority scheme
was implemented to obtain PHA data for heavier particles during times
- of high fluxes. With each PHA event a code identifying which
detector produced the pulse and the angular.position of spacecraft,
to the nearest 45°, at the time the event occurred is also recorded.

To verify the proper operaticn and to detect any significant
drifts in gain or thresholds an in-flight calibrate system is used.
For a period of ~ 82 seconds every v 3 hours the instrument is

commanded by the spacecraft into a calibrate mode. During this
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time pulses are applied to the test inputs of each of the charge
sensitive amplifiers in turn. The amplitude of these pulses is
stepped through a predetermined sequence. TFor each linear chaunel
pulses of appropriate amplitude are generated so that the overall
gain from charge input to channel number output is checked at at
least two points. To avoid particle data from interfering with
calibration the PHA input is emebled only for v b0 usec and the
éalibrate input pulse is generated during this time.

Analog voltages which monitor performance of some subsystems
are also periodically read out. The temperature at the EECA detector
cup and the detector bias voltage are measured once every v 82 seconds.
The + 3.5 kV supply, the 1L.5 kV power supply, ULET proportional
counter pressure and the temperature of the thermal valve controlling
ULET pressure are monitored every 164 seconds. |

Extensive calibrations were performed on the EECA, using both
sources and accelerator beams. The first calibrations and design veri-
fication have been reported by Spiker [1970]. Additional source cali-
brations and resolution measurements were reported by Fan et al [19711.
Electron, proton, helium, and nitrogen beams were used to calibrate the
IMP-8 experiment, both at the University of Maryland and Gpddard Space

Flight Center accelerators.
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- APPENDIX B -

INSTRUMENT RESPONSE

In order to make full use of the PHA histograms, it is
necessary to understand how the instrument responds to a incident
spectrum of particles, and to deconvolve the effects of detector
and electronic noise, deflection dispersion, electronic thresholds,
energy defect, etc.

We first define:

2) e(E) = detection efficiency: the probability that

a particle incident with energy E strikes

the detector active area.

We note that alparticle of incidenf energy
F does not, in general, deposit its full energy
in the detector, because of non-icnizing nuclear
collisions [Campbell and Lin, 1973; Linhard et al, 1963].
The deposited energy E' is related to E by
B =.‘6(Z,A,'E) . E

vhere 6 is the nuclear defect and 6 < 1. An
empirical formula for § ﬁas been derived and used

in this analysis:

§(Z,A,E) = 1 - {[1—5.12x10_3(2+10)sin(f%2 ] x
.03737 %“—Z }

with E measured in MeV.
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b} D(E',h) dh = probability that deposition of an energy
E' in the detector gives a pulse height
between h and h+dh. This is ideally a
Gaussian function of the electronics noise with

o J

B
N ~(E'—h)2/2c§
D(Ef :h) = e
Y21 o
E
c) Pt(h) = probability that the detector signal h

triggers the threshold discriminator, allowing

pulse height analysis to take place.

_ bt
= P(a;:%

the normal probability integral
X 2
P{x) =-—1——f e ™ /2 du
Yor J-w

We can now define a detector response function [Berger et al, 1969]

, where t is the threshold and P(x) is

1

R(E,h)dn = e(E) D{S"E,h) Pt(h) dh

probability that an incident particle with

n

energy E is detected and gives rise to an
analyzed pulse height between h and h+dh.
If the incident flux of particles is 3(E) (particles/cmE—sr—
sec-MeV), we then obtain a pulse height distribution H(h)

(particles/sec-MeV), .

oo

H(h) dh = G ./’ 5(E) R(E,h) AE * dn
0
where G = geometrical factor (cm? sterad)
H(h) dh = # of particles detected/second with pulse

height between h and ht+dh
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=6 f 5(E) (E) D(6-E,n) P,(n) 4 - an
o]

Going to the discrete case, for pulse height channel n we define

h

1 f n+l
H £ ——— H(n) dh
n hn+1-hn hn

particles/sec-MeV in channel n with h, and hp,, the lower

i

and upper energy limits of chamnnel n, respectively.

1 hn-i-l v
H = —=— f dh G f 3(E) e(E) D(ES,n) P, (h) QF
n h ..-h t
ntl n*h o}
G @ ' Pl 1 -(Eé-h)g/zcEz pet.
“ntl m Yo h /21 o E
n E .
‘ o a Em+1 : hn+l 1 ~(E5-h)2/20E2 ot
= }: -~——-——f daE J(E)e(E) f — e ‘ P(>—) dh
h _-h g
=1 "n+l n h 21 o E
E n B
m
N s Em+l ES-h Ed—hn+l hn-t
RIS Wy [ @ e (i) - o) Rl
m=l n+tl n E E A E
m

Recall that €(E) = detection efficiency for incident energy E,
or the probability that a particle with incident energy E will
strike the detector. For a perfect electrostatic deflection sensor,

e{E) should be a rectangular window:

£® 4

| p———— — e ——

Emin Evay
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where E . and E are determined by detector size and position,
min max

and particle deflection y: ) !
j,’ Jtﬁgdwn“ t

'j-uJ !

debectue

Y

E.. Evay -e-? E .
However, in a real sensor, particles of energy EO are
deflected with some finite dispersion about the mean position

¥ 3 N
o N )

i
o
l

|

|

\

i

‘i;ﬁ

oy 14

Bain By Loy € \

and thus the defection efficiency looks like this:

] R e

T

(&)

ro)—-

f— — = [ B

h - i e -

Numerically

e(E ) = L © a
0 '/:;_ ‘/2—Tl' € Y

vhere y_ = kQ and o = (.43281 + .00081 ¥y
o E D
o

1971] is the deflection dispersion.

2.,1/2
) / mn [ Fan et al,

Thus

. Yy =Y
e(E ) = p(-2 Ty _ p(2_Tax,

UD C‘D




If we assume that over the energy interval (Em, E

or e{E) = P

S50 the pulse height histogram becomes

G Em:i-l EG—hn EG-—hn+l
Hn =24 h 5 d/. J(E)[P( - ) - P(—"E*"—“)]
m=l "n+l n Em E E

kQ . kQ ¥ h -t
E_min) pE__me%)) p(2-)
D D E.

particles/(sec MeV) in channel n
mﬁl)’ J(E) is a

constant j, (2 good approximation for small channel widths Em+l - Em)

5 1 " (5-1)
J(E )= P f j(E) 4B ' B-1
noa Em+l Em E
then,
E .
. i w  ES-h ES-h
H o=t 3 f [p(—2) - p(—2H)]
n hn+l hn & n . UE GE
m
kQ ' kQ
= -y, - h -t
[p(E——miny _ pE_xeX)] p( B ap
D E E
or H = R
n ~ nm ¥m
m=1
where
B4l Es-h ES-h Moy
. G n n+l E min
R % [p(—) - Pl——)] [P(Z— ) -
n+l n R E E D
m
%@ -y ax hn—t
- P(*— )] p(-) @B (B-2)
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Thus

o

(B~3)

- >
where H and j are N~dimensional column vectors and R is an NxN

matrix.
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TABLE A-1

Detector Energy-Charge Ranges

Detectora Charge Energy Geometrical
Threshold " Range Factor (cm? sr)
Pl Q>6 37-55 keV/qQ .02
P2 Q> 2 65-100 keV/Q .03
por® Q>h £5-100 keV/Q .03
P3 Q>1 130-210 keV/Q . .03
ph Q>1 160-230 keV/Q .02
P5 Q>1 background 2 160 keV ' —_—
Pb Q>1 © 390-600 keV/Q .018
p6' ¢ Q> 300-600 keV/Q .018
PT Q>1 1550-900 keV/Q .03
py1 ¢ g>2 '550-900 keV/Q .03
P8 Q>1 T740-1200 keV/Q .018
N-B electrons 600-860 keV : .018
A protons 2 18 MeV 1100.
A2 protons z 6 MeV 675,

®piscriminator rates for all detectors are generated and read out
through telemetry. In addition, all detector signals except N-B
and Al and A? are pulse height analyzed.

bDenotes pulse height analysis priority event.

®For detectors listed twice the prime indicates a higher threshold
for rate or pulse height analysis.
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